Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.031; wR factor = 0.080; data-to-parameter ratio = 14.4.
The title compound, C 24 H 23 N 3 O 3 S 2 , crystallizes with two independent molecules in the asymmetric unit. They differ essentially in the orientation of the tolyl rings, between which there isstacking (centroid-centroid distance = 3.01 Å ). The absolute configuration was confirmed by the determination of the Flack parameter [x = 0.008 (9)]. In the crystal, molecules are connected by two classical N-HÁ Á ÁN hydrogen bonds and two weak but very short C-HÁ Á ÁO sulfonyl interactions, forming layers lying parallel to the bc plane.
Related literature
For the biological activity of substituted-1,3,4-oxadiazoles, see: Aboraia et al. (2006) ; Akhtar et al. (2008 Akhtar et al. ( , 2010 ; Iqbal et al. (2005) . For the crystal structure of the 4methyl derivative (which has a methyl instead of a phenylmethyl substituent at C6), see: Syed et al. (2011b) . For the synthesis of the title compound, see: Syed et al. (2011a) . For information concerning the program RPLUTO, see: CCDC (2007 Refinement R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.080 S = 1.04 8447 reflections 587 parameters 1 restraint H atoms treated by a mixture of independent and constrained refinement Á max = 0.27 e Å À3 Á min = À0.21 e Å À3 Absolute structure: Flack (1983), 3306 Friedel pairs Flack parameter: 0.008 (9) Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 1 2 ; y À 1 2 ; Àz þ 1; (iii) Àx þ 1 2 ; y À 1 2 ; Àz; (iv) x; y þ 1; z.
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP (Siemens, 1994); software used to prepare material for publication: SHELXL97.
anti-HIV and anti-HCV activities and herein we report on its crystal structure.
The molecular structure of the two independent molecules (1 and 2) of the enantiomerically pure title compound are shown in Fig. 1 . The two molecules are related by a pseudo twofold axis. The main difference between the two molecules is the rotation of the tolyl group; the corresponding torsion angles are N5-S1-C14-C15 61.4 (2), and N5'-S1'-C14'-C15' 100.2 (2)°. A least-squares fit of both molecules, ignoring atoms (C15-C20), gave an r.m.s. deviation of 0.19 Å (Fig. 2) . The large number of single bonds means that the molecules have a considerable number of torsional degrees of freedom. The conformation actually adopted is a flattened form in which all rings are arranged to correspond approximately to the smallest dimension of the molecular "box". This was calculated, [RPLUTO; CCDC, 2007] , to be 7.9Å for molecule 1 and 7.7 Å for molecule 2.
Within the asymmetric unit, significant contacts are the intramolecular C13-H13···Cg(C22-27) 2.91 Å, and the π···π stacking between rings (C14-C19) and (C14'-C19') with a centroid-centroid distance of 3.01 Å . The former necessitates a suitable orientation of the ring (C22-C27), associated with the torsion angle N3-C2-S2-C21 155.8 (2), and N3'-C2'-S2'-C2' 1154.3 (2)°. In the corresponding compound with a methyl instead of a phenylmethyl substituent at C6 (Syed et al., 2011b) , this ring is rotated in the opposite direction, towards the tolyl group, with torsion angle N-C-S-C being -3.6 (2)°. There the π···π contact has an interplanar angle of 8.2 (1)° and a Cg···Cg distance of 3.75 Å; the ring offset was estimated to be ca 1.5 Å.
In the crystal of the title compound, the molecular packing is largely determined by two short classical N-H···N hydrogen bonds, together with two "weak" but very short C-H···O sulfonyl interactions (see Table 1 for details). The combinaton of these interactions leads to the formation of layers lying parallel to the bc plane ( Fig. 3 ).
Experimental
The synthesis and spectral data of the compound under study have been described previously by our laboratory (Syed et al., 2011a) . supplementary materials sup-2
Refinement
The H atoms at N5 and N5' were located in a difference Fourier map and were refined freely. The C-bound H atoms were introduced at calculated positions and refined using a riding model: C-H = 0.95, 0.98, 0.99, and 1.00 Å, for aromatic, methyl, methylene and methine H atoms, respectively, with U iso (H) = k × U eq (C), where k = 1.5 for methyl H atoms and k = 1.2 for all other H atoms. The absolute configuration (S at C6 and C6') was established by resonant scattering; the Flack parameter is 0.008 (9) and the Hooft parameter is 0.013 (4). Fig. 1 . The molecular structure of the title compound, showing the numbering scheme for the two independent molecules (1 left; 2 right). Displacement ellipsoids are drawn at the 50% probability levels. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.166517 (10) 0.47595 ( (7) 0.0196 (6) −0.0007 (5) −0.0029 (5) 0.0012 (5) C2 0.0249 (8) 0.0210 (11) 0.0232 (9) −0.0003 (7) 0.0023 (7) −0.0021 (7) N3 0.0318 (8) 0.0233 (9) 0.0245 (7) −0.0026 (6) −0.0021 (6) −0.0026 (7) N4 0.0289 (7) 0.0197 (8) 0.0202 (7) −0.0016 (7) −0.0003 (5) 0.0016 (7) C5 0.0222 (8) 0.0212 (10) 0.0192 (8) 0.0021 (7) −0.0005 (6) 0.0029 (7) N5 0.0305 (8) 0.0164 (9) 0.0225 (8) 0.0001 (6) −0.0030 (6) 0.0010 (7) O2 0.0349 (7) 0.0243 (8) 0.0192 (6) 0.0023 (6) −0.0033 (5) 0.0043 (6) O3 0.0355 (7) 0.0242 (8) 0.0207 (6) 0.0034 (6) −0.0013 (5) −0.0037 (5) C6 0.0256 (9) 0.0189 (10) 0.0237 (8) 0.0018 (7) −0.0015 (7) 0.0023 (7) C7 0.0282 (9) 0.0237 (11) 0.0296 (9) −0.0020 (8) −0.0031 (7) 0.0026 (8) C8 0.0225 (8) 0.0280 (11) 0.0260 (9) −0.0042 (8) −0.0019 (7) −0.0001 (8) C9
0.0243 (9) 0.0322 (11) 0.0272 (9) −0.0019 (8) −0.0014 (7) 0.0020 (8) C10 0.0265 (9) 0.0317 (12) 0.0339 (10) 0.0001 (8) −0.0031 (8) 0.0026 (9) C11 0.0277 (9) 0.0323 (13) 0.0436 (12) 0.0013 (9) 0.0024 (8) −0.0072 (10) C12 0.0370 (11) 0.0508 (16) 0.0285 (10) −0.0019 (10) 0.0046 (8) −0.0098 (10) C13 0.0337 (10) 0.0422 (14) 0.0284 (9) 0.0001 (10) −0.0006 (8) 0.0033 (10) C14 0.0261 (8) 0.0227 (10) 0.0192 (8) 0.0023 (7) 0.0009 (7) −0.0016 (7) C15 0.0301 (9) 0.0273 (12) 0.0232 (9) −0.0019 (7) −0.0021 (7) 0.0028 (8) C16
0.0338 (10) 0.0367 (12) 0.0208 (8) 0.0016 (10) −0.0042 (7) 0.0036 (9) C17 0.0243 (9) 0.0367 (12) 0.0224 (9) 0.0013 (8) 0.0013 (7) −0.0077 (8) C18
0.0295 (9) 0.0241 (11) 0.0300 (10) −0.0023 (8) 0.0023 (7) −0.0045 (8) C19
0.0293 (9) 0.0232 (10) 0.0249 (8) 0.0018 (8) 0.0019 (7) 0.0019 (8) C20
0.0317 (10) 0.0518 (15) 0.0291 (10) −0.0014 (11) −0.0030 (8) −0.0094 (11) C21 0.0369 (10) 0.0283 (12) 0.0224 (9) 0.0026 (8) −0.0010 (7) 0.0053 (8) C22 0.0391 (10) 0.0246 (11) 0.0188 (8) 0.0017 (8) −0.0013 (7) 0.0073 (8) C23 0.0467 (12) 0.0264 (12) 0.0344 (11) −0.0006 (10) 0.0009 (9) −0.0004 (9) C24 0.0468 (13) 0.0366 (14) 0.0448 (13) −0.0116 (11) −0.0028 (10) 0.0031 (11) C25 0.0347 (11) 0.0443 (14) 0.0310 (10) −0.0019 (10) −0.0005 (8) 0.0127 (10) C26 0.0392 (10) 0.0382 (14) 0.0267 (9) 0.0048 (10) 0.0034 (8) 0.0026 (9) C27 0.0368 (10) 0.0327 (13) 0.0259 (9) −0.0011 (9) −0.0034 (7) −0.0005 (9) S1' 0.0299 (2) 0.0215 (2) 0.01781 (19) −0.0008 (2) −0.00022 (15) −0.00065 (18) S2' 0.0338 (2) 0.0290 (3) 0.0197 (2) 0.0039 (2) −0.00464 (16) −0.0004 (2) O1' 0.0285 (6) 0.0186 (7) 0.0188 (6) 0.0009 (5) −0.0022 (5) −0.0009 (5) C2' 0.0261 (9) 0.0229 (11) 0.0221 (8) 0.0032 (7) 0.0000 (7) 0.0040 (7) N3' 0.0317 (8) 0.0211 (9) 0.0228 (7) 0.0003 (6) −0.0011 (6) 0.0014 (6) N4' 0.0305 (7) 0.0193 (8) 0.0200 (7) 0.0005 (7) −0.0005 (5) −0.0006 (7) 0.0269 (9) 0.0188 (10) 0.0215 (8) −0.0015 (7) −0.0039 (7) −0.0010 (7) C7' 0.0271 (9) 0.0225 (11) 0.0276 (9) 0.0030 (8) −0.0034 (7) −0.0007 (8) C8' 0.0234 (8) 0.0252 (11) 0.0265 (9) 0.0037 (7) −0.0031 (7) 0.0000 (8) C9' 0.0252 (9) 0.0302 (11) 0.0266 (9) 0.0045 (8) −0.0004 (7) −0.0024 (8) C10' 0.0264 (9) 0.0299 (12) 0.0356 (10) 0.0004 (8) −0.0014 (8) −0.0058 (9) C11' 0.0304 (10) 0.0294 (12) 0.0435 (12) −0.0003 (9) 0.0030 (9) 0.0059 (10) C12' 0.0399 (11) 0.0377 (14) 0.0303 (10) 0.0034 (9) 0.0023 (8) 0.0055 (9) C13' 0.0312 (9) 0.0364 (13) 0.0266 (9) 0.0038 (9) −0.0018 (7) −0.0049 (9) C14' 0.0279 (9) 0.0212 (10) 0.0226 (8) 0.0019 (7) 0.0020 (7) −0.0015 (7) C15' 0.0293 (9) 0.0218 (10) 0.0244 (9) 0.0007 (7) 0.0035 (7) 0.0002 (8) C16' 0.0267 (9) 0.0269 (11) 0.0272 (9) −0.0014 (8) −0.0008 (7) −0.0026 (8) C17' 0.0234 (9) 0.0278 (11) 0.0261 (9) 0.0023 (8) 0.0032 (7) −0.0023 (8) C18' 0.0278 (9) 0.0221 (11) 0.0268 (9) 0.0004 (7) 0.0030 (7) 0.0013 (7) (3) C27-H27 0.9500 S1'-O3' 1.4316 (15) N5'-H05' 0.82 (3) S1'-O2' 1.4331 (15) C6'-H6' 1.0000 S1'-N5' 1.6329 (16) C7'-H7'1 0.9900 S1'-C14' 1.772 (2) C7'-H7'2 0.9900 S2'-C2' 1.7302 (19) C9'-H9' 0.9500 S2'-C21' 1.820 (2) C10'-H10' 0.9500 O1'-C5' 1.364 (2) C11'-H11' 0.9500 O1'-C2' 1.374 (2) C12'-H12' 0.9500 C2'-N3' 1.287 (3) C13'-H13' 0.9500 N3'-N4' 1.416 (2) C15'-H15' 0.9500 N4'-C5' 1.286 (3) C16'-H16' 0.9500 C5'-C6' 1.496 (3) C18'-H18' 0.9500 N5'-C6' 1.465 (2) C19'-H19' 0.9500 C6'-C7' 1.543 (3) C20'-H20D 0.9800 C7'-C8' 1.513 (3) C20'-H20E 0.9800 C8'-C13' 1.392 (3) C20'-H20F 0.9800 C8'-C9' 1.393 (3) C21'-H21C 0.9900 C9'-C10' 1.381 (3) C21'-H21D 0.9900 C10'-C11' 1.400 (3) C23'-H23' 0.9500 C11'-C12' 1.383 (3) C24'-H24' 0.9500 C12'-C13' 1.392 (3) C25'-H25' 0.9500 C14'-C15' 1.385 (3) C26'-H26' 0.9500 C14'-C19' 1.391 (3) C27'-H27' 0.9500 O2-S1-O3 120.22 (8) S1-N5-H05 113.8 (17) O2-S1-N5 106.96 (8) N5-C6-H6 108.0 O3-S1-N5 105.33 (8) C5-C6-H6 108.0 O2-S1-C14 107.74 (9) C7-C6-H6 108.0 O3-S1-C14 108.64 (9) C8-C7-H7A 109.2 N5-S1-C14 107.31 ( 
